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The  coyote,  Canla  latrana  3ay,  is  perhaps  tl*  most  common 
predator  of  domestic  and  wild  animals  in  the  otato  of  Kansas. 
The  feeding  habits  of  tie  coyote  cause  it  to  ingest  larval 
parasites  which  on  maturing  may  be  the  source  of  infection  to 
both  wild  end  domestic  animals  and  :mn. 

The  purpose  of  this  investigation  was  to  determine  the 
nature  and  incidence  of  the  ^astro-Intestinal  helminths  of  the 
coyotes*  This  investigation  was  made  in  conjunction  with  other 
studies  on  the  coyote  carried  an  in  the  zoology  laboratories  of 
Kansas  State  College  by  Dr.  D*  J.  Aaeel*  Dr*  H.  T.  Sier,  and 
Or.  0*  a*  Tiemeior.  The  coyotes  examined  were  received  from 
trappers  and  !iuntors  from  44  counties  in  the  state  of  Kansas 
as  indicated  In  Pig.  1*  These  ooyotea  were  received  only  during 
tlie  cool  months  of  the  year.  They  were  either  brought  to  the 
laboratory  or  shipped  by  express.  During  this  period  424 
coyotes  were  received* 

HATERIAL  AIID  METHODS 

The  stomach,  small  and  large  intestines  wore  dissected  from 
each  coyoto  and  the  mesentery  and  omenta  wore  ro:  raved.  An 
incision  was  made  with  a  pair  of  scissors  from  the  cardiac  to 
the  pyloric  ends  of  the  stomach  along  the  greater  curvature, 
after  which  the  stomach  contents  were  ooai»c  cd  and  the 


removed  by  forceps.  To  rooove  the  helminths  from  the  intestines* 
the  flushing  method  of  Aekert  and  Holf  (1999)  was  adapted*  The 
Intestinal  contents  which  were  removed  readily  by  fauoot  water 
under  pressure  were  flushed  Into  a  large  Jar  end  after  several 
decantlngs  the  residue  was  placed  in  a  photographic  pan*  The 
worms  from  the  respective  habitats  were  recovered  and  placed  in 
vials  containing  10  v*r  cent  formalin  or  70  per  cent  alcohol* 
following  this  procedure  tiie  vials  were  labeled  with  the  speoi- 
asn  number  of  the  eoyote  and  the  location  from  which  the  para- 
sites were  token*  The  parasites  were  later  cloared  in  lacto- 
phenol,  Identified  and  recorded* 


III  TIE   COXOIBS  OF  KABSAS 


A  total  of  17*839  helminth  parasites  was  found  in  the  407 
eoyotes  examined  and  recorded*  The  parasites  comprised  the 
asesrids,  Toxooara  oanis  Werner*  and  Toxaaoarla  leonine  von 
Linstowj  the  stoaeohworms,  Phasslopteya  rare  flail  and  "igdor 
and  PhTsaloptera  praowttlalla  von  Linstow)  the  tapeworms*  Taenia 
pislforala  BlooH  and  DlOTlldjhflB  effff^Tgy  Linnaeus;  the  hootarora, 
Anevloeto— .  eanJOB  Ereolanl.  Of  the  407  coyotes,  13  were 
entirely  free  of  helminths,  leaving  304  or  96*8  per  cont  of  the 
eoyotes  showing  infections  of  one  or  more  of  the  above  specios 
in  the  gastro-intestlnal  tract*  The  number  of  parasites  in 
the  individual  coyotes  ranged  from  1  to  519*  Those  eoyotes 
having  parasites  in  the  stomach  numberod  193,  constituting  47*4 


per  cent  of  t  .o  jotal  nuubor*  Those  showing  lnfeotions  of  both 
the  stomach  and  Intestines  numbered  179  comprising  43*1  par 
cant  of  tie  total.  Those  coyotes  having  paraai  os  in  the  intes- 
tines numbered  303  or  97.2  per  cent  of  the  ooyotes. 

The  analysis  of  tie  incidence  of  the  helninth  parasites 
according  to  species,  number,  and  percentage  of  coyotes  infect- 
ad,  location  of  parasites  in  the  digestive  tract,  the  nuaber 
and  peroentage  of  parasitea  in  relation  to  tho  total  and  the 
range  in  the  number  of  the  parasites  in  the  individual  ooyotes 
will  be  considered* 


i\» 


The  total  infections  of  30  Toxocara  oanla  ooourrod  in  7 
or  1.7  per  cent  of  the  coyotes  essoined*  The  nuaber  in  the 
individual  coyotes  ranged  free  1  to  12  and  were  found  in  the 
small  intestine. 

Toxnacaria  leonine,  numbering  S23,  was  found  in  77  coyotes 
or  13.9  per  oont  of  those  examined*  The  individual  infection 
varied  from  1  to  45*  The  steasehs  of  9  coyotes  were  Infected 
with  13  Texas earls  leonina  ranging  from  1  to  3  in  the  individu- 
al coyotes*  This  constituted  8.4  per  oont  of  the  total  number 
of  Toxaacaris  fl»an«g|». 

The  total  infection  of  ascarids  numbered  553  or  3*1  per 
cent  of  the  overall  infection  of  helminths*  Specimens  of 
constituted  04*6  per  cent  of  the  asoarld 


infection*. 

Tiie  Hookworm*  Anovlostoaa  osnlnM* 

Anevlostojs*  oenlrami  occurred  in  GO  or  14*7  per  cent  of  the 
407  coyotes  examined*  The  number  of  hookworms  in  oach  coyote 
ranged  from  1  to  63  and  totaled  378  for  the  407  coyotes.  The 
parasites  were  found  In  the  stoaeeh  end  in  the  email  intestines* 
The  atocieoh  of  one  ooyoto  contained  one  hookworm*  AncTlostona 
comprised  S.l  per  cent  of  the  total  infection. 


The  Stomac!  swoma,  Phvaal 


Hi    :"J.::\.yy^   :..T.  _^^. 


totaling  1,000,  oocurrod  in  254  of  the 
407  coyotoa;  tljoy  comprised  infections  of  62.4  per  cent*  The 
number  of  parasites  ranged  from  1  to  S3*  They  were  found  in 
the  stomach  and  small  lntostlnos,  heeeyer  they  ooeurred  more 
frequently  in  the  stomach* 

Coyotos  shoeing  helminth  infections  of  the  stomach  number- 
ed  193.  This  constituted  47.4  per  cent  of  the  ooyotes  examined. 
Of  the  1,909  Phrsaloptere  rare  found  in  the  digestive  tract, 
1,448  were  taken  from  toe  stoaaoh.  These  eaaprised  75*3  per 
oent  of  the  total  number  of  Phrsalootera  rare. 

Twelve  specimens,  tentatively  identified  as  P  lyaaloptera 
nraeoutlalls  were  found  with  Phvoaloptcra,  rare  in  the  stomachs 
of  three  coyotes*  Triese  Infections  in  the  three  coyotos 


constituted  0.7  per  cant  of  the  407  coyotes  exanined.  Of  the 
total  nunbor  of  Physaloptera,  1,021,  0*6  por  cent 


Tiva   Tapeworas 
Ml 


Ths  total  infection  of  tapesonaa  numbered  14*968  com- 
prising 04  per  cent  of  the  total  lelninth  infection.  ?ho  total 
infection  of  Taenia  pieifornia  nuaberod  14*900,  ranging  from  1 
to  819  in  the  individual  coyotes*  Taenia  plslformis  ooraprisod 
99*9  per  cent  of  the  total  nuabor  of  tapeworms  present*  All 
of  tho  14,930  tapevoms  were  found  In  the  snail  intestine* 

Two  Dlpvlldiui  JBlm  W8ro  ^und  in  tho  onall  intestine 
of  one  coyote,  comprising  0*01  per  cent  of  the  total  infection 
of  tepsvorns* 

Table  1  shoes  the  number  and  distribution  of  tho  internal 
parasites  found  in  each  of  the  484  coyotes  examined* 
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DISCUSSIOH 

The  foregoing  data  bear  out  the  fact  that  the  seven  spooios 
of  helminth  parasites,  Toxoeara  oanls.  Toxaaoarla  leonlna. 

mBOmttm  .■■•■■■---■>  EBamiatm  m*    maaaaa  m  *k$lm 

Taenia  Plslf orals,  and  Dlpvlldlum  f"iHnn  are  capable  of  Infect- 
ing the  gastro-intostinal  tract  of  coyotoa. 

Coyotes  1  to  196  wore  received  from  January  31,  1043,  to 
April  11,  1940;  those  numbering  197  to  424  were  received  fron 
December  13,  1948,  to  April  20,  1949.  A  higher  Incidence  of 
that  hookworm,  Ancvleatooa  oanlnurc.  was  noted  In  the  group  reoeived 
fron  January  31,  1948,  to  April  11,  1948* 

The  oonmonest  and  aost  numerous  parasite  was  the  dog  tape* 
worn,  Taenia  plalf  orals »  the  next  oust  prevalent  parasite  was 
t  io  sl'flswu'iliwui'ii,  Plirsslontera  rara« 

According  to  Jorgan  (1946)  two  different  speeles  of 
Phrealoptera  have  never  been  reported  from  the  same  anlnal  at 
the  sans  time,  Tills  study  Indicated  the  occurrence  of  two 
species  of  Phvaalootsre  In  the  stomachs  of  threo  coyotes*  Three 
coyotes  contained  specimens  of  Phv— loptarm  rare  and  other 
specimens  tentatively  Identified  as  Phv— lootera  praenutlalio. 

Comparison  of  Toxoeara  oanls  (Werner,  1788) 
and  Toxascarls  leonlna  (Llnatow.  1002) 

Inveatlgatioas  Indicate  that  three  species  of  asoarlda 
belonging  to  two  genera  oocur  In  carnivores.  In  the  genua 


si 


ToxocaraA  Toxooara  qanls,  is  found  In  dogs  and  foxes  and  Toxooara 
oatl  la  found  In  oats  and  foxes.  In  tba  other  genus  Toxasaaris. 
Tflnraaosrls  leonlna  ooours  In  dogs,  oats*  foxes,  and  several 
wild  felines* 

These  asoarids  are  not  readily  differentiated,  especially 
as  preserved  specimens.  Clearing  or  dissection  of  the  body  wall 
to  expose  ths  base  of  the  oesophagus  Is  required  to  detomlnw 
whether  the  oesophagus  terminates  posteriorly  In  a  vontrloulus 
or  histologically  distinct  ovoid  bulb  (Fig*  8)  charaoteristlo 
of  the  genus  Townaawa.  or  whether  such  a  bulb  is  Inciting  (Pig,  S) 
as  in  the  genus,  Toxascarla. 

The  absence  of  a  ventrloulus  in  a  specimen  collected  froav 
a  ooyote  in  this  study  establishes  the  diagnosis  as  T.  Iffnlllf' 
Ths  presenoo  of  a  ventrloulus  indioatss  the  genus  Toxooara*  Ths 
spoeles  Is  then  dotorained  by  considering  ths  nature  of  the 
cervical  alao.  If  the  latter  are  relatively  long  and  narrow  and 
taper  gradually  fron  the  region  of  their  greatest  breadth  to 
ths  point  of  their  posterior  termination,  so  that  the  oervloal 
region  has  a  lanceolate  appearance,  the  apeolaen  is  T»  canls 
(Pig.  £)•  If  the  alas  are  relatively  short  and  wide  and  decrease 
abruptly  in  width  fron  the  region  of  their  broadest  extent  to 
ths  point  of  their  posterior  terolnation,  so  fiat  the  oervicel 
region  when  viewed  ventrslly,  or  dorsally,  appears  heart-shaped, 
or  has  ths  shape  of  a  stone  Indian  arrow-head,  the  worn  is 
T.  catl. 

Other  useful  recognition  characters  aret  The  nature  of  the 
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(A) 


Pig.  2.   Toxocara  oanls.   (A)   Dorsal  view  of  the  anterior 
extremity  showing  the  termination  of  the  muscular  oesophagus 
with  a  distinct  bulbous  ventriculus.   (B)   Lateral  view  of  the 
posterior  extremity  of  a  male  indicating  the  nature  of  the 
"probular"  end.   (a)  cervical  alae;  (b)  oesophagus;  (c)  bulbous 
ventriculus;  (d)  intestine;  (e)  cloaca  aperture;  and  (f) 
probular  appendage. 
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(A) 


■ ti 


(B) 


Pig.  3.   Toxas carls  leonina.   (A)  Dorsal  view  of  the 
anterior  extremity  showing  the  termination  of  the  muscular 
esophagus  with  the  intestine.   (B)  Lateral  view  of  the 
posterior  extremity  of  a  male  indicating  the  nature  of  the 
conical  end.   (a)  cervical  alae;  (b)  esophagus;  (c)  intestine; 
(d)  cloaca  aperture;  and  (e)  terminal  spine. 
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outer  layor  of  the  egg  shell  In  gravid  females  and  the  shape  of 

t  le  tall  In  males*  Eggs  of  Toxocara  iave  pitted  surfaoea  w.iero- 

as  those  of  Toxaacarls  hare  smooth  ones*  In  males  of  the  latter 

genus*  the  tall  Is  conical  In  shape  (Tig*  5) ;  In  aalea  of 

Toxocara.  the  tall  diminishes  abruptly  In  diameter  a  short 

distance  behind  the  cloaca  and  therefore  has  bean  described  as 

"probular"* 

■ 
These  helminths,  according  to  Uoanlg  (1947),  Inhabit  the 

upper  portion  of  the  small  Intestine*  The  adult  female  asearld 

after  copulation  with  the  mala*  lays  thousands  of  single  celled 

eggs  which  are  than  pasaad  to  the  exterior  In  the  feces  of  the 

host*  ttoder  suitable  conditions,  the  egga  segment  and  develop 

into  the  ooiled  embryo  or  infective  stage  In  three  to  five  days* 

The  embryos  moult  once  in  the  egg  shell*  and  after  ingestion  by 

the  next  boat*  hatch  in  the  intestine  end  burrow  into  the  mucosa 

of  the  Intestine*  They  may  enter  the  liver  through  the  peritoneal 

cavity,  but  the  usual  mode  of  migration  to  this  organ  is  by  the 

blood  stream*  Proa  the  liver  the  larvae  migrate  to  the  lungs 

via  the  cardlo-vascular  system,  enter  the  alveoli*  develop  and 

moult*  After  two  or  three  weeks  the  larvae  migrate  to  the 

respiratory  passages  thence  to  the  pharynx  and  are  passed  down 

the  oesophagus  to  the  small  intestine,  where,  in  the  normal  host 

such  as  the  coyote,  they  develop  into  adults  in  oight  to  nine 

■ 

According  to  Wright  (1935),  in  his  experiments  carried  out 

with  albino  rata,  ndoe,  guinea  pigs,  and  dogs,  the  larvae  of 
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do  not  regularly  nitrate  throughout  the  body 
of  the  bast.  The  liberated  larvae  penetrate  the  wall  of  the 
■aall  intestine,  especially  that  of  the  lower  port  of  the 
and  cone  to  rest  in  tho  crypts  of  Lioberkubn  in  the  sub-aucosa 
end  in  the  circular  aueole  of  the  wall.  The  larvae  undergo 
eonsidoreble  growth  while  in  the  intoatinal  well  and  begin  to 
emerge  about  the  9th  or  10th  day  after  infection.  Following 
their  re-entranoe  into  tho  lumen  of  the  saell  intestine,  the 
larvae  grow  rapidly  and  by  the  lath  day  of  the  infection  under- 
go two  eodyees  into  the  adult  form. 

The  migratory  habits  of  the  asearld  larvae  of  Tosooara  oanie 
tad  Toaaaearia  leonine  in  the  body  of  an  accidental  beet  nay  give 
rise  to  pathological  conditions. 

The  eggs  of  Toaooara  cenls  end  Turns snsrla  leonine  containing 
the  ooiled  or  infective  larvae  nay  be  accidentally  swallowed  by 
wen*  Upon  reaching  the  Intestine,  the  eggs  hatch  end  the  larvae 
begin  e  harmful  migration  in  the  body  of  the  accidental  host. 
Although  the  development  of  the  aecarid  larvae  in  the  accidental 
hoat  is  very  rare,  it  has  been  substantiated  by  experiments  of 
Danhelm  (1965)  who  recovered  a  number  of  eat  aecarid  larvae  from 
the  livers  of  rats  after  infecting  them  with  eggs  containing 
coiled  embryos,  several  oases  of  the  oat  asoerid  infections  in 
the  huasa  host  have  been  recorded  in  Europe  and  Berth  America 
(Lolper,  1907). 

The  pathological  conditions  caused  by  the  larvae  include 
minute  lesions  aeeompanled  by  petechial  hemorrhages  and  possible 


" 


infeotion  by  intestinal  baotoria.  These  lesions  sr«  rarely 
severe  enough  to  produce  clinical  symptoms*  The  larvae  in 
heavy  infootlons  upon  reaching  the  lungs  nay  set  up  a  voralnous 
pneumonia  characterised  by  chronic  focal  alveolar  emphysema, 
ateloctasia,  eochyiaotio  hemorrhages,  local  ooainophilia  and 
narked  exudation* 

Description  and  Pathogenesis  of 


The  distribution  of  the  dog  hookworm,  Ancvlostona  ""rtfTUr 
in  the  canine  species  throughout  the  United  states  and  the 
disease,  anoylostoniasis,  associated  with  the  infeotion  makes 
it  a  problem  not  only  for  the  small  animal  practitioner  but 
also  the  public  health  official  since  it  is  oapablo  of  infecting 
the  huaan.  Landsberg  (1939)  reporting  on  a  survey  made  by 
Hinman  in  1956  indicates  that  of  1,315  dogs  examined  in  Ifew 
Orleans,  41*5  per  cent  of  tie  mature  animals  and  44*4  per  cent 
of  the  immature  ones  wore  infected.  This  gives  an  idea  of  the 
incidence  of  this  parasite  in  at  least  one  section  of  this 
oountry* 

Tills  dog  hookworm  has  been  reported  frequently  in  cats  and 
in  other  carnivores*  Aokort's  findings  in  1941  indicated  ths 
stomach  as  a  new  habitat  for  Anoyloatoma  "*"«n"n  in  the  cat. 

The  hookworms  belong  to  the  family  Strongylidae  and  are 
characterised  by  the  presence  of  a  bursa  copulatrlx  on  the 
posterior  end  of  the  male*  It  lias  a  cream-colored  cylindrical 
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body  with  a  finely  striated  chitiaous  cuticle*  The  wont  have 
a  wide  buccal  capsule  provided  with  three  tooth  on  each  Bide 
of  the  aperture*  The  sales  range  from  10  to  12  na  in  length 
and  0*4  sb  In  width  while  the  females  range  from  14  to  16  on 
or  aoro  in  length  and  0*6  na  In  width*  The  bursa  whioh  is 
large  and  flaring  is  supported  by  long  slender  rays* 

The  only  positive  evidence  of  an  infection  in  an  aalnal  is 
the  presence  of  the  eggs  in  the  feces*  The  also  of  the  eggs 
according  to  iJOnnig  (1947)  measures  56-65  by  37-43  microns  and 
contain  an  embryo  of  about  eight  cells  when  laid* 

The  embryonated  ogg  requires  a  favorable  environment  for 
further  development*  It  develops  best  in  a  wot,  light*  sandy 
loam  soil  shaded  with  decaying  vegetable  matter*  Under  outdoor 
temperature  variations*  the  eggs  usually  hatch  in  24-40  hours* 
The  larvae,  feeding  upon  living  bacteria,  crow  to  almost  twice 
their  original  length  within  72  hours*  Tiiey  then  undergo 
eedysis  shedding  their  outioular  covering  and  enter  the  second 
or  infective  stage  of  larval  development*  Growth  continues  for 
about  four  or  five  days  at  whioh  tl  »  the  larvae  are  about  0*5 
to  0*7  on  in  length  (Londsbern,  1939)*  The  infective  larvae 
are  unable  to  feed  in  the  soil  and  depend  upon  their  entranos 
into  the  final  host  to  continue  their  development*  This  larval 
stags  is  known  as  the  filariform  or  infective  stage* 

This  filariform  larvae  under  suitable  conditions  of  tempera 
ture  and  moisture  reaain  on  the  surface  or  upper  layers  of  the 
soil*  They  are  oapable  of  climbing  upon  any  protruding  objects 


50 


such  as  leaves,  sticks,  or  soil  particles,  extending  tlieir 
bodies  and  commonly  waving  beck  and  forth*  As  long  as  a  moist 
atmosphere  prevails  the  larvae  remain  on  tie  surface  of  the 
soil*  As  dryness  ensues,  they  migrate  back  into  tlie  soil* 

The  larvae  are  attracted  by  heat  and  exhibit  thlgaotropism* 
They  may  live  in  the  soil  about  six  weeks* 

Infection  of  the  final  host,  the  dog  or  related  carnivores* 
nay  occur  in  three  ways*  The  larvae  aay  penetrate  the  skin* 
nay  be  Ingested  with  food  and  water,  or  prenatal  infection  nay 
occur*  Uouth  infection  is  probably  the  aost  oosnon  asans  of 
infection  in  the  dog  because  of  their  food  labita. 

During  skin  penetration  the  cuticular  slieath  is  lost  if 
it  has  not  already  been  lost  in  tire  soil  (Cort,  Augustine, 
Ackert,  Payne  and  Payne.  1922)  and  the  larvae  find  their  way 
into  the  blood  capillaries  fron  where  they  are  carriod  by  the 
vouous  circulation  to  the  right  side  of  the  >»art  and  out 
through  the  pulmonary  arteries  into  the  lungs*  From  the  lung 
capillaries,  they  burrow  their  way  out  into  the  alveoli,  and 
migrate  into  tlie  bronehioloa,  up  tie  trachea,  novo  down  the 
oesophagus  and  finally  boooao  localised  in  the  snail  intestine* 
During  this  stage  of  migration  they  undergo  a  third  ecdysla 
wiiioh  allows  the  worms  to  attach  themselves  to  the  gut  mucosa* 

When  the  infection  occurs  by  mouth,  the  larvae  do  not 
undergo  lung  migration  but  develop  directly  in  the  intestine* 

The  most  likely  route  of  the  lai<vae  in  prenatal  infection 
is  transportation  from  the  maternal  circulation  to  the  fetus* 
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Foster  (103C)  pointed  out  fint  1 10  development  of  the  larvae 
la  not  initiated  until  tnc  birth  of  the  puppies  and  that  the 
larvae  retain  in  the  organs  until  parturition* 

The  penetration  of  the  skin  produces  a  local  reaction* 
Landsborg  (1939)  observed  that  young  dogs  showed  no  more  than 
a  transitory  inflammation  after  larval  penetration  wliile  In 
old  animals  s  narked  edema  and  inflammation  occurred  inaediato- 
ly  and  persisted  for  at  least  a  week,  with  pronounoed  exudation 
and  necrosis  at  the  oentor  of  the  lesion* 

Petechial  hemorrhages  ore  found  in  the  lungs  as  a  result 
of  the  migratory  Journey  of  the  larvae  from  the  pulmonary 
capillaries  into  the  air  sacs. 

The  most  extensive  and  serious  morbidity  from  A*  ctyggyi 
Is  produced  by  the  attachment  of  the  parasites  to  the  nucosa 
of  the  intestine  and  the  associated  anemia*  The  worms  maintain 
themselves  In  the  intestine  by  grasping  a  portion  of  the  mucous 
membrane  with  their  powerful  mouth  parts*  A  portion  of  the 
mucosa  is  drawn  into  the  buccal  cavity  end  is  torn  away  as  the 
worms  migrate  from  place  to  place  in  the  intestine  to  feed 
(  ells,  1931).   ith  the  mucosa  removed  there  remain  small 
bleeding  necrotic  areas  which  may  become  foci  of  secondary 
bacterial  infections* 

The  filariform  larvae  are  infective  to  man*  The  pathogenio 
condition  wrought  from  infection  of  A.  '•■^ftVn'Tl  **  commonly 
colled  creeping  eruptions*  The  infective  larvae  penetrate  the 
epidermis  and  oause  characteristic  skin  lesions  which  are 
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evidenced  by  advancing  tracks  of  thickened  skin  aeeompaniod  hy 
prurltls.  Transient  derautitis  end  papular  skin  lesions  bars 
been  found  to  be  due  to  t  *>  infection  of  the  filariform  larvae 
(Dove,  1932)* 


The  Prevalence  of  the  Tapeworn, 

■■  -1--  .     ■■■'  -s 


The  extrenely  large  nuzabor  of  Taenia  Plslforals  found  in 
the  407  coyotes  examined  can  be  aooounted  for  by  considering 
the  food  habits  of  this  host.  An  oxaoinatlon  of  the  st coach 
contonts  disclosed  a  considerable  saount  of  rabbit  renains. 

The  life  cyolo  of  Taenia  pisifcrsds  roquiroa  t:»  rabbit  as 
an  intorocdinte  host*  liars*  and  rabbits  are  infected  by  swallow* 
ing  the  eggs  or  entire  proglottid*  froa  the  feoes  of  dogs*  foxes, 
or  previously  infected  coyotes.  In  t:«j  duodonun  the  sholl  is 
dissolved  and  the  oncospheres  penetrate  the  intestinal  wall, 
froa  share  they  are  carried  with  the  blood  to  the  liver 
(Christenson  and  Moth,  1949)*  In  tie  liver,  the  constantly 
crowing  larvae  wander  about,  until  they  energo  into  the  peri- 
toneal cavity,  and  three  to  four  weeks  after  the  infection  they 
fora,  on  the  oaentun  or  the  aesentory,  the  typical  ooa-sieed 
eysticorci,  which  are  enclosed  by  a  fibrous  capsule  dovoloped 
by  tljB   host  aninal. 

The  coyotes  becano  infected  with  tspeworas  by  oonsualng  the 
raeasly  organs  froa  hares  and  rabbits.  The  eysticorci  passing 
the  entrance  of  the  bile  duct  invaginate  and  the  seolex  attaches 
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itself  to  tio  intestinal  wall  and  undergoes  sexual  maturity. 


A  study  of  the  digestive  tract  of  407  coyotes  was  node  to 
determine  the  incidenoe  of  helminth  parasites  in  Caais  latrans. 
The  coyotes  were  obtained  from  hunters  and  trappers  in  44 
counties  of  Kansas. 

The  atoaaoh,  snail  and  large  intestine  were  removed  in 
their  entirety  froa  the  abdominal  cavity*  The  mesentery  and 
omenta  wore  disposed  of  and  an  incision  was  made  along  the 
greater  curvature  of  the  stomach  to  oxpose  the  parasites* 

The  parasites  found  in  the  stomach  and  the  intestinal  tract 
of  each  individual  coyote  were  plaoed  In  separate  containers 
according  to  their  location*  These  were  tlien  bottled  in  vials 
narked  with  the  respective  specimen  nu  iber  and  habitat*  The 
parasites  were  preserved  in  either  10  per  cent  formalin  or  70 
per  cent  alcohol  and  later  cleared  and  identified* 

A  total  of  17,330  parasites  wore  found  in  the  407  coyotes 
examined*  Of  this  number  SO  wore  identified  as  Toxooara  capiat 
523,  as  ToxaacariB  loonina;  373,  as  Ancvloatama  eanlnumt  1,908. 
as  Phvsaloptera  rare;  IS,  as  Phvaaloptera  praoputlalla;  2,  as 
Dlpylldlum.  oanlnum  and  14,930,  as  Taenia  plslf orals. 

The  avorage  total  infeotlon  per  coyote  numbered  43*5 
parasites*  Of  this  number  3.G  occurred  in  the  stomach;  and  39*9 
in  the  small  intestines*  The  average  Inoidenco  for  the  six 
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species  In  each  coyote  waa  as  follows:  Toxooara  oanis.  0,07; 
Toxascaris  leonlna.  1.3;  tocylostora  canlnuq.  0,9;  Plrraaloptera 
raro,  4.6}  Taenia  plalforls.  36.0;  PlPvlldlun  oanlnua.  2 
(occurred  In  one  coyoto). 

Of  the  407  coyotes  ezaalned  394,  or  96.8  per  cent  wore 
Infected  with  one  or  more  of  the  six  species  mentioned.  The 
number  of  parasites  in  each  coyote  ranged  from  1  to  519. 

Coyotes  with  an  infection  of  A.  ^rUraim  nunbered  60.  The 
appearance  of  one  A.  caninun  in  the  stomach  of  one  coyote  waa 
believed  to  be  due  to  the  wondering  of  the  worn  into  the  stomach 
from  the  intestine  after  the  death  of  the  host. 

2>  P****  oecurred  in  254  coyotes,  with  75.3  per  cent  of 
these  parasites  occurrlnc  in  the  otoaachs  of  193  coyotes.  ?!» 
high  incidenoo  of  this  nematode  indicates  that  it  is  a  regular 
parasite  oocurring  in  the  digestive  tract  of  coyotes. 

Twelve  specimens  tentatively  Identified  aa  Phvaa^eotera 
praoputlalls  occurred  in  the  stomachs  of  three  coyotes. 

This  incidence  of  the  genua  Phraaloptfera  was  the  highest 
of  any  of  the  four  nematode  genera  found. 

Taenia  pislfomis  was  found  in  361  coyotes.  The  aggregate 
of  14,930  tapeworms  oecurred  in  the  small  intestines. 

Two  specimens  of  Dlpylldlimf  ejajyajsa,  occurred  in  the  small 
intestine  of  one  coyote. 

Toxocara  canis  occurred  in  7  coyotes* 

Toxaacarls  leonlna,  waa  found  in  77  coyotos. 

The  occurrence  of 
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ffimVH**^  WmfWftW**  ?<W»«"»  caalo.  ?oKaacarla  leonlna. 
Taenia  plalforala.  and  Dipylidlma  eanlaua  In  the  nastro- 
lntestlnal  tract  of  coyotes  servos  as  a  possible  source  of 
larval  infeotlon  In  doi.ioatlc  and  wild  anlrcala  aa  well  as  nan. 
Bone  of  tbs  anliaala  examined  evidenced  undue  injury  caused  by 
the  "jolainth  parasites. 
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